The mathematical model
v 2 = k 2 ·c 3 (t)·c 4 (t)·α(t) v 3 = k 3 ·c 5 (t)·c 6 (t) v 4 = k 4 ·c 7 (t) v 5 = k 5 ·c 8 (t) v 6 = k 6 ·c 6 (t)·c 10 (t) v 7 = k 7 ·c 10 (t) v 8 = k 8 ·c 11 (t) v 9 = k 9 ·c 5 (t)·c 12 (t) v 10 = k 10 ·c 13 
Modelparameters
The parameters have the units [min -1 ] or [min -1 nM -1 ] depending on whether they are involved in monomolecular or bimolecular reactions, respectively. Standard parameter value is one for most parameters. This largely concerns binding, dissociation and transformation processes.
Some processes are assumed to occur at a lower rate, like degradation, lumped processes and diffusion limited processes. E.g. the phosphorylations of the MAPK cascade of the filamentous growth pathway are supposed to occur slower than the scaffold protein dependent phosphorylations.
Two processes are assumed to occur fast, i.e. the dissociation of the scaffold complex, k 7 = 10, and we assume a stronger association of Kss1 to Ste12/Ste12 than to Ste12/Tec1, k 18 = 10. 
Initial values
We took the molecule numbers from Yeast GFP Fusion Localization Database (YGFPDB) (http://yeastgfp.ucsf.edu, [1] ) and transformed them to nM by assuming an average cell volume of 6.5·10 -17 m 3 . This resulted in an approximate transformation factor for the molecule numbers of 39 -1 . Initial concentrations of complexes were derived from their least abundant component. The steady state concentrations according to no input signal were used as initial concentrations for the simulation runs (Supplementary Table S1 ).
Sensitivity analysis
In the sensitivity analysis all parameters were changed by a factor of 0.1 and 10 and a standard sensitivity measure S was calculated as
where Δp is the parameter change, p the standard value of the parameter, ΔM is the response of some measure M compared to the standard situation. As response variable we analysed the time integral I, the first local maximum M and the time of the first local maximum t M of simulated time courses of Fus3PP, Kss1PP, PREPs and FREPs, in a situation of the two stimuli being present, alone and together, respectively. Including the four parameters for length and strength of stimulus and initial conditions, we analysed 47 parameters.
Only few parameter changes prompted a sensitivity greater than five, which was arbitrarily set as a threshold where parameters were considered sensitive. The sensitive parameters upon a pheromone stimulus, i.e. those affecting Fus3PP and PREPs, were those affecting the breakdown rates of Fus3PP, PREPs and the scaffold complex c 10 as well as the synthesis rate of the inactive transcription complex c 17 and c 18 . Regarding the β-stimulus, only the FREPs breakdown rate was sensitive. 
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